The most exciting challenge for CRIS is to create a service for research information which should be wide-spread, distributed and actual like Google, but at the same time structured, trusted, with a complex search and navigation similar to today's CRIS application. The core technology for such a "new" CRIS is the semantic web technology to integrate database contents with HTML/XML web pages for being provided to the research interested public. One (at the moment the best) possible Page 1 of 25 How to publish research data into RDF 7/25/01 http://derpi.tuwien.ac.at/~andrei/AURIS_DE.htm way is to use RDF (Resource Description Framework) which is also recommended by the W3 consortium.
The third application of RDF technologies is the development of metasearch and data gathering facilities. Putting RDF descriptions of projects, persons, organization units and publications into the web or including RDF descriptions into web pages makes it possible to develop complex metasearch engines and gather data from web pages. Actually it is a more light-weight variant of the first solution (semantic web). Furthermore there is more detailed description of these three possible applications of RDF.
Semantic web.

Why Semantic Web?
Why apply the semantic web technology for research information?
The web today is based on links from one document to anything that is accessible in the Internet. From HTML pages only humans can read and understand why a link is set. The semantic web provides "links with meaning". Let us see a simple example (the following question) which could be possible in the semantic web:
"What is the special field of research of the rector of theVienna University of Technology"
At the moment it is necessary to search / read web pages as follows:
• search for Vienna University of Technology ---> http://www.tuwien.ac.at • read the found web page and type into search input field: "Rektor" (you must know that the English "rector" is in German "Rektor") • Ah, you get a "White pages" web page which provides a link "Rektor, Buero des Rektors, Sonstige Einrichtungen" !Click on it! • Ah, you get another "White pages" web page and again a link "Zustaendige Person Peter Skalicky (E137), Personal, Technische Universitaet Wien, Österreich" !Click on it!
• Ah, you get another "White pages" web page with the title "Peter Skalicky (E137)" and again a link under the attribute "Geschäftsbereich" -Angewandte und Technische Physik -Buero des Rektors (you must know that "Geschäftsbereich" is a general German word for "field of activities" and you must know that "field of activities" means something 70% similar like "field of research" ... and you must know that "Angewandte und Technische Physik" means in English "Applied and technological physics" You got it... By using the semantic web technology (RDF) in the future you will be able to use heuristic logics and the triples used in RDF:
Vienna University of Technology is stored. RDF technology makes it possible to use in information retrieval operations semantic definitions of elements, types, vocabulary items, element's attributes and relations.
One of the possible applications of RDF is the development of Semantic Web solutions. These solutions can present distributed knowledge about research in one uniform network, which can be used for presentations, visualizations, search and analysis of research data. Such a network maybe created not as a database, a number of records on one computer but as a distributed set of information resources. Semantic web technologies allow to understand the meaning of such resources, their attributes, and values of the attributes, they can ask complex queries over all the information space, check if the information can be trusted and so on. Step 1. Researchers input their data into RDF Semantic Web compatible CRIS. A number of researchers input their data into CRIS, other researchers input research data into CRIS1. To make data accessible to all users of distributed CRIS it is enough to publish data into one CRIS only; they become accessible to users of all other CRIS. Researchers can publish their data into CRIS using web forms of CRIS, RDF loaders of CRIS or just put their metadata in CERIF-RDF on own pages.
Step 2. CRIS, using RDF presentation generator generates RDF description of the data in CERIF-RDF format. CRIS can use own RDF format of data and even ontology, but to make data accessible by CRIS users in trusted and proper way, CRIS must provide RDF Schema description and ontology description in CERIF-RDF terms.
Step 3. RDF description of data is published at web site of CRIS. So any agent or search engine, or even browser can access and use CRIS data.
Step 4. Agents, presentation services and metasearch engines use CRIS CERIF-RDF data of multiple CRIS to create a global network of CRIS data. Technologies such as Redland can be used.
Global knowledge systems based on RDF can be developed by such tools as the Redland RDF Application Framework. The Redland RDF Application framework (http://www.redland.opensource.ac.uk/) -a set of API to build RDF applications.
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Data exchange.
There is a strong need to integrate and exchange data between information systems. Such a solution would always be required despite the Semantic Web, "metasystem" and other solutions. The main advantages of data exchange are: n data can be entered by the researcher only once into one CRIS, then the researcher's data will appear in all systems n data imported into the information system can be controlled by the information system for authorized access, change n they can be put into workflow processes, controlling them and acting on their changes n version control can be applied for storing all versions of data and their changes n tools for data analysis needed for research management of can be applied to imported data n data from different systems can be linked to each other to create a more complete presentation of information about the research Step 1. CRIS 1, using RDF generator generates RDF presentation of its data.
Step 2. Data is published on the web. RDF Schema of data, ontology, thesaurus definition must also be published ifthey are different from CERIF-RDF. Also a RDF Site Summary description of data can be published.
Step 3. Any CRIS, which needs data of CRIS 1, having knowledge about CRIS 1 data storage load RDF data presentation of CRIS 1 data or part of it.
Step 4. Using RDF loader tools, any CRIS which need data of CRIS 1, load CRIS 1 data into own database.
Step 5. Data of CRIS 1 are accessible to others CRIS users as it was native data for that CRIS.
The RDF technology solution has a number of advantages to theXML solution
• semantic of new elements and attributes can be described • RDF "anything can say anything about anything" paradigm • information not only about research information, but also about statements about research information can be exchanged • predefined collection properties can be used 3 Data gathering facilities. One of the aims of the CRIS development is gathering research data into CRIS. Researchers do not always have time and will to put data into CRIS. Also some researchers do not know about the benefits of putting data into CRIS. If there are a number of CRIS, entering research data in them all can be a real benefit for the researcher but it is a hard and time-consuming task. One possible solution to this problem is to enable the researcher to put data somewhere one time and take data for all CRIS from that source. Such a place already exists, most researchers already publish data into the web as a set of html pages with information about projects, persons, organization units, publications. But as usual data is putted in weak-structured way and difficult to extract from a web page by software. If the data are published inhtml, due to absence of common standards for html data publishing about research, also it is impossible to gather data from different universities orteams. One of the way is data publishing in a standardized way in RDF, including this RDF into web pages, without changes in their design. This solution makes it possible forrobots to gather data and understand them and also makes it possible for researchers to develop their pages as they want. But publishing data about research in RDF can also be very helpful for researchers. XSLT tools for RDF to HTML transformation can make HTML presentation of RDF data, making HTML generation very easy and not taking a lot of time for researchers. Publishing data in RDF by CRIS, using such tools as suggested by AURIS-MM or exactly by researchers makes is possible to implement a lot of data exchange or integration solutions without any additional work. Any information system can ask already generated data. So this solution allows to integrate data of CRIS with any number of other CRIS having RDF gather data tools. Also it allows to develop global knowledge systems based on RDF for such tools as the Redland RDF Application Framework. The Redland RDF Application framework (http://www.redland.opensource.ac.uk/) -a set of API to build RDF applications.
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RDF's essential aim is to make work easier for autonomous agents, which would refine theWeb by improving search engines and service directories. 
Simple Examples
Our aims is to develop the AURIS-MM network -set of applications, relational or RDF databases and other information sources and services, serving for research in Austria. Each application or database to be a part of the AURIS-MM network must be compatible with the AURIS-MM network standards. It must publish data in a way compatible with CERIF-2000 (CERIF database from CORDIS), or CERIF-RDF (RDF Schema for CERIF from TUWIEN). Now the AURIS-MM network consist of The CERIF format declares the structure of data and the vocabularies used. To make the AURIS-MM network easier to implement and easier to adopt by Austrian researchers, it was developed as AURIS-CERIF format, which is a part of CERIF in structure of data and in which the Austrian vocabulary is used. Data published in the AURIS-CERIF format can be accessed by Austrian users, using their specific vocabularies and by European users, using European vocabularies. In this part there are simple examples of publishing data in a way compatible with AURIS-CERIF.
RDF presentation of AURIS-CERIF data
Means of RDF elements, properties and instructions how to generate them are written in step-by-step part of this guidelines.
Example of RDF project description for a project.
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" xmlns:cerif="http://derpi.tuwien.ac.at/~andrei/cerif-rdf#"> <cerif:project ID="E015-01-08"> <cerif: 
Guidelines.
Step-by-step instructions.
How to send your data to AURIS-MM:
Step 1. Define which data must be sent to AURIS-MM
Step 2. Encode data into RDF
Step 3. Write RDF data into files
Step 4. Send files to AURIS-MM
Step 1 Define which data must be sent and other CERIF entities. AURIS-MM is a public database. All information stored in AURIS-MM can be seen by any user. So information which is secret must not be sent to AURIS-MM.
Step 2. Encode data into RDF
To make the data exchange solution more flexible and easy to implement the CERIF RDF schema is subdivided on a number of layers. Each layer consists of a number of entities and the relation between them. In solution implementing one of the layers must exchange data described only by this layer's schema. The layer structure can be used for dividing the complete data exchange solution on a number of stepsfor implementation and testing.
Layer 1. Projects and organization units.
The connects of this layer are information about projects, organization units and relations between them. Information about research projects is most important for researchers information types of CRIS, as was noticed in a number of articles at the CRIS conferences. The most systems in Europe and particularly in Austria store data about projects, so information about projects is a share of different CRIS. The same is the case withorganizations, because research is being done by research organizations, as usually projects are being developed by organizations (departments, labs, institutions). And to provide more detailed information about projects we need to describe which organizations take part in this project and how. In this layer the focus is on a project, so information about organizations is very basic, mainly for the description of a project. The ER diagram for data exchange is shown at pic L1.1. This diagram describes the ER model for CERIF.
A project is described by entity projects. There is exactly one instance of project class for each project. This entity describes main and language independent characteristics of the projects -date of start and end, URI, prize and awards, status of the project. Level If for mandatory data field is not provided or its value is null then all information about the resource is discarded and it will not be imported into the database. Also if there are other resources with mandatory relations to discarded the resource, then those resources will also be discarded. It is provided only one of tagging. But tags can be placed in the resource description in any order. In the future any tag can be used providing RDF Schema or OIL-DAML information about their semantic relations with CERIF-RDF tags.
To transfer information from data source to data target, it is required to transfer files with RDF description of data. There are several options how to transfer information • All informationwhich you would like to transfer can be in one file. The order of resource description is arbitrary. But every description should be in the file only one time. Each description must have unique identified and it should be unique in the file. The file name must be in the format ORGANIZATIONNAME.DATE.ALL . Where the organization name is an acronym (or name, if acronym does not exist) of data sourceorganization, according Austrian vocabulary of organizations. DATE is a date of file export in format DD.MM.YYYY. The date of file export from the database must be used, but not the date of transfer. ALL is a flag, saying that in this file all information is transferred. As for example, a file of full information from TUWIEN, generated 6 June 2001, would have name TUWIEN.06.06.2001.ALL • Each RDF description can be put in a separate file. So you haveone file for each project, organization, person. In each data transfer session for each object (project, person, organization) only one file must be generated. Each resource in each file must have an identifier and it must be unique in the session. The file name must be in the format ORGANIZATIONNAME DATE.TYPE.IDENTIFIER. Where the organization name and date are the same this is described in the last paragraph. TYPE is a type of RDF description, it must be one of project, person, orgunit, equipment, result, publication, patent. IDENTIFIER is an identifier of an object, used in RDF description, As for example, file name for information about project E015-01-08, generated at TUWIEN 6 June 2001, must be named TUWIEN.06.06.2001.PROJECT. E015-01-08 All description of relations between objects must be put in every file describing this objects. It means, forexample, that a RDF description of the relation between project E015-01-08 and the person "Walter Niedermayer" must be putboth in E015-01-08 as well as in"Walter Niedermayer" files. An identifier once assigned to an object must be repeated in every data transfer session.
Step 4. Send files to AURIS according to ISO 639 Codes. En for English, de for German n Subelement cerif:translation which describes the type of translation, O -original, Hhuman, M -Machine n Subelement cerif:keywords, describing keywords (translation of keywords)
AURIS is supposed to provide access to actual research information in Austria. In this case it can attract new investors, collaborators to Austrian research. To make data actual, there are several good solutions • To develop the Semantic Web solution, which enables the user to work with and search your data in your server anytime • To have on the AURIS-MM server an actual copy of your data The first solution is the final aim of the AURIS-MM system. But the second is easy to implement and it is a good test step to reach the final aim -the semantic web. To make AURIS-MM containing actual information 1. each university and institution is supposed to send information about the full database once a year. It must be sent in a file with name ANNUAL.ORGANIZATION.YEAR.rdf. where ORGANIZATION is the organization acronym or name, year is a four-digit code of year. As example, annual report for Technical University of Vienna can be named ANNUAL.TUWIEN.2001.rdf It is desired that each change of information about the project, orgunit or persons, information with a new description will be sent to AURIS. The file containing the new information must be named CHANGE.ORGANIZATION.TYPE.ID.DATE.rdf, where CHANGE is a flag that it is the actual new information, ORGANIZATION is a acronym or name of the data source organization, TYPE is a type of object, ID is an identifier of the object in the source database, DATE is a date of change (now the date when the information was sent <DUE> FoDok , the research information system of the Vienna University of Technology is based on a structured database, which is accessible by public and which stores relevant information on the universities research activities.<BR>Access is guaranteed mainly by querying the database, either via WWW, in online mode, or by using retrieval software which is especially developed for that purpose.<BR>The contents of the database are published on a regular basis in intervals of about 2 years as book (and floppy disc). On demand special booklets on a specific theme can be created for specialists queries. And the research information is also used to ease the search for specialists on a specific theme.<BR>The database is updated constantly.
Recommendations
Which of the above publishing formats / technologies -good tools are available for on-line publishing?
• JavaServer Pages TM (JSP TM ) technology allows web developers and designers to rapidly develop and easily maintain, information-rich, dynamic web pages that leverage existing business systems. As part of the Java TM family, JSP technology enables rapid development of web-based applications that are platform independent. JavaServer Pages technology separates the user interface from content generation enabling designers to change the overall page layout without altering the underlying dynamic content. There are a number of free-of-charge implementaion of JSP. In AURIS-MM Tomcat (http://java.sun.com/products/jsp/tomcat/) server is used. It proved to be a good, easy-to use tools for developing internet applications what to do if your system uses vocabularies different from AURIS --how to map vocabularies --how to provide AURIS team your vocabularies with mappings --how to generate RDF, using defined schema and vocabulary mapping from your database into CERIF --general description of RDF tools --description of our tool --how to check validity of descriptions --how to send data into AURIS --how to see entered data in AURIS tocheck them
Annexis
Detail documented description of RDF schema Examples
